MINOR CONGENERS
OF ANTRIMYCIN:
APPLICATION OF SECONDARY ION MASS SPECTROMETRY (SIMS) TO STRUCTURE DETERMINATION
Sir: Previously, we reported the isolation1) and structure determination 2) of antrimycin A*, a linear heptapeptide showing antitubercular activity (see Fig. 1 ). Recently, we found that Streptomyces _xauthocidicus MG125-CFI, an antrimycin-producing microorganism, produces a small amount of several minor congeners besides antrimycin A. In this communication, isolation and structure determination of antrimycins Av, Bv, B, C, Dv and D are described.
An aqueous solution of a mixture of antrimycins (530 mg), obtained from a culture filtrate of Streptomyces xanthocidicus MG125-CFI by carbon, Dcwex 50 and SP-Sephadex C-25 chromatographies as described previously1), was charged on a column of Diaion HP20 (2.5 x 40 cm) and developed with a linear gradient of methanol (0%-50%).
The bioactivity appeared in five separate fractions of the eluate. They were dried to give 10, 350, 15, 7 and 20 mg of colorless solid in the order of the elution. Each gave a single spot on HPTLC using silica gel developed twice with BuOH -AcOH -H2O (4: 1: 2), except the fourth eluate, which gave two spots. The Rf values of the five eluates were 0.16, 0.24, 0.28, two at 0.34 and 0.39, and 0.44, respectively. The second eluate was identified with antrimycin A. The fourth eluate were separated by preparative HPTLC on silica gel developed twice with the same solvent described above, to give 1.8 mg (Rf 0.34) and 3.2 mg (Rf 0.39) of solid materials.
The five minor congeners thus isolated were designated antrimycins Av (Rf 0.16), B (Rf 0.28), Dv (Rf 0.34), C (Rf 0.39) and D (Rf 0.44) in relation to the structures described later.
The UV and IR spectra and bioactivities of these minor congeners were close to those of antrimycin A1). The 1H NMR spectra were also similar but distinctly different from each other in the alkyl region (data are not shown). The results of amino acid analysis of the acid hydrolysates (6 N HCl, 110°C, 16 hours) are shown in Table 1 Recently, secondary ion mass spectrometry (SIMS)3,4) or fast atom bombardment mass spectrometry (FAB)5) has been shown to be very effective for structure elucidation of complex natural products, because molecular (or quasimolecular) ions and other structurally informative ions are easily obtained. The SIMS of antrimycin was obtained by using a Hitachi M-80 spectrometer fitted with an ion source described elsewhere". Samples were loaded in glycerol on a silver ribbon target spot, and xenon cation [Xe]+ at 5 keV was used as the primary ion'). All antrimycins gave the same pattern of SIMS. The spectrum of antrimycin A is shown in Fig. 2 as an example. Each strong peak of the protonated molecular ion (MH+) (Av, m/z 672; A, 686; B, 700; C and Dv, 714; and D, 728) corresponded to the molecular weight expected from the amino acid composition indicated by the amino acid analysis and 1H NMR analysis described above. The SIMS not only indicated the molecular weight of each antrimycin, but also gave information on the amino acid sequence*.
The presence of serine at the C-terminus, BHMG at the N-terminus, and alanine at the second from the N-terminus in all antrimycins was indicated by fragment ions A1, A1', Cl, Cl', C2 and C2' (see Fig. 2 ). Therefore, it was suggested that butyrine in antrimycin B, norvaline in C, and leucine in Dv and D exist at the third position from the C-terminus. In the spectra of all antrimycins there were three strong peaks besides MH+ at over m/z 200. The fragment ion of m/z 246 was found in common in the all spectra and appeared to be derived from the N-terminal tripeptide, BHMG-Ala-DABA.
The other two were dependent on the molecular weight of each congener (m/z 279 and 336 in Av, 293 and 350 in A, 307 and 364 in B, 321 and 378 in C and Dv, and 335 and 392 in D). The former was assigned to the fragment ion F (see Fig. 2 ) and the latter was obviously derived from the C-terminal pentapeptide moiety. Thus, the structures of antrimycins Av, B, C, Dv and D were proposed as shown in Fig. 1 .
To confirm the proposed structures, antrimycins Av, B and D, which were obtained in a substantial amount, were hydrolyzed in 1 N NaOH at 37°C for 6 days to get their C-terminal tripe- The fermentation yields of antrimycins Av and Dv were much smaller than A and D, respectively. Therefore, the production of antrimycins By and Cv was thought to be a trace amount if they were produced. In fact, a new congener was isolated from another batch of the culture broth in a small amount. It was eluted between the Av and A fractions in the chromatography on Diaion HP20. It showed the Rf value at 0.22 on the silica gel HPTLC described earlier. Butyrine was found in the acid hydrolysate. The MH+ peak appeared at m/z 686 in the SIMS, and the fragmentation pattern was almost the same as that of antrimycin A, as antrimycins C and Dv gave almost the same spectrum. Thus, the new component was designated to be antrimycin Bv. Although antrimycin Cv shown in Fig. 1 has not yet been isolated, it is possible that this antrimycin is produced in an amount too small to be isolated.
